Propolis is one of the hive products that has been used extensively in folk medicine, due to its several biological and pharmacological properties. Besides, propolis-containing products have been intensely marketed by the pharmaceutical industry and health-food stores. This work was carried out in order to investigate whether propolis treatment could revert the metabolic alterations of streptozotocininduced diabetic rats. Animals were kept in metabolic cages and diabetes was induced by a single dose of streptozotocin (35 mg/kg, IV). After a week, rats with glycemia higher than 230 mg/dL were divided into two groups and treated with ethanolic extract of propolis (10 and 90 mg/kg, PO) for seven days. Glycemia and free fatty acids were determined, as well as food and water intake, body weight and urine volume were registered weekly. Data showed no significant differences in the analyzed variables. Based on these results, one may conclude that propolis had no effects after diabetes establishment, in our conditions assays. Further assays with different concentrations of propolis and periods of administration should be carried out in order to evaluate its therapeutic potential in this disease.
INTRODUCTION
Propolis is a resinous material collected by bees from buds and plant exudates, which is mixed with products of their salivary glands and wax. The use of propolis dates back to ancient times, and it has been utilized as a medicine in several parts of the world, both for internal or external use. Nowadays, propolis has attracted researchers' interest due to its several therapeutic activities, such as immunomodulatory, antitumor, antimicrobial, anti-inflammatory and antioxidant effects, among others (1) . After its administration to animals or to humans propolis does not appear to present side effects (2, 3) .
The chemical composition of this substance is very complex and depends on the source plant. The main vegetal source of propolis in Botucatu, São Paulo State, Brazil, is Baccharis dracunculifolia DC., followed by Eucalyptus citriodora Hook and Araucaria angustifolia (Bert.) O. Kuntze (4) .
Diabetes mellitus is a metabolic disorder characterized by hyperglycemia and glycosuria due to absolute or relative insulin deficiency (type 1 and type 2, respectively). The hyperglycemia is resultant of reduced entry of glucose into various tissues and increased liberation of glucose into the circulation from the liver. In addition, there is glycosuria because the renal capacity for glucose reabsorption is exceeded. The excess of glucose outside the cells in diabetes contrasts with the intracellular deficit. Glucose catabolism is normally a major source of energy for cellular process, and in diabetes, energy requirements can be met by drawing on protein and fat reserves. Mechanisms are activated that greatly increase the catabolism of protein and fat, and one of the consequences of increased fat catabolism is ketosis and development of diabetic acidosis, specially in diabetes type 1 (5, 6).
Streptozotocin (STZ) is an established diabetogenic agent in animal models, which induces insulin deficiency due to its selective pancreatic β-cell cytotoxicity caused by DNA alkylation and nitric oxide (NO) generation (7, 8) .
Since in the recent years many works have been carried out aiming to investigate propolis effects in several pathologic conditions, this work evaluated propolis action on diabetic rats, determining glucose and free fatty acids (FFA) levels before and after propolis treatment, as well as water and food intake, urine flow and body weight of the animals. 
MATERIAL AND METHODS

Propolis Sample
Propolis was collected in the Beekeeping Section, UNESP, Botucatu, Brazil. It was produced by Africanized honeybees (Apis mellifera, L.) and deposited on plastic nets.
Nets were taken and frozen to promote propolis removal. Afterwards, propolis was ground and added to solution to prepare 30% ethanolic extracts (30 g of propolis added to a 70% ethanol solution totaling 100 mL), in the absence of bright light, at room temperature, and shaken moderately. After a week, extracts were filtered and the dry weight of the extracts was calculated (120 mg/mL) (9).
Animal Care and Experimental Protocol
Male Wistar rats weighing 220 g were randomly divided into two groups (n = 12) and had free access to standard rodent chow pellets and water ad libitum during the Normal rats were kept into metabolic cages for seven days before the experiments and were considered as control. After 14 to16 hours of fasting, blood samples were collected on day 0. STZ was dissolved in sodium citrate buffer 0.01 M (pH = 4.5) and administered at a single dose (35 mg/kg) into the tail vein to both groups. Animals with a concentration of more than 230 mg/dL were classified as diabetics (10) . Rats were observed from day 0 to day 7, in order to observe diabetes establishment.
From day 7 to day 14, diabetic rats were treated with ethanolic extract of propolis (0.4 mL, PO, once a day) in two different concentrations previously standardized by our group: 10 and 90 mg/kg (P10 and P90, respectively). After day 14, animals were observed till day 21.
Glucose and Free Fatty Acids Determination
Blood samples were obtained by tail vein puncture before and after of STZ administration (days 0, 7, 14 and 21). Plasma FFA and blood glucose were determined by classical methods, respectively (11, 12 
Diabetic-Related Measurements
Chow and water intake, and urine volume were registered daily. Body weight was recorded before blood collection every week.
Statistical Analysis
Analysis of variance (ANOVA) followed by Tukey test were employed. Data are expressed as the means ± standard deviation (p < 0.05) (13) .
RESULTS AND DISCUSSION
Little is known about propolis effects on diabetes mellitus. In the present work, glucose concentration increased significantly and continuously after STZ administration, even subsequent to propolis treatment (P10 and P90) (Figure 1 -A) .
Previous reports of our group revealed that propolis (100 mg/kg) decreased by 55% the cholesterol levels of hypercholesterolemia-induced rabbits (14) . Free fatty acids were significantly decreased at the 21 st day in P10 group ( Figure 1 -B) .
One may see in Figure 2 Cytokines including IL-1β, TNF-α and IFN-γ are able to inhibit islet function and cause islet cell death. Experimentally, the detrimental effects of STZ may be due in part to NO generation (7).
In the last years, propolis has gained popularity and researchers have tried to It has been reported that the water extract of propolis (200 mg/kg) prevented β-cells destruction by inhibiting IL-1β generation and NO synthase activity (21) . Water or ethanolic extract of propolis administration for seven weeks to STZ-induced diabetic rats decreased glucose, total cholesterol and triglycerides levels, and nitric oxide synthase activity, suggesting that propolis may control blood glucose and modulate glucose and lipid metabolism, leading to decreased outputs of lipid peroxidation and scavenging the free radicals in diabetic rats (22) . It has been also reported that the eight-week treatment with caffeic acid phenethyl ester (CAPE), an active component of propolis, reduced the oxidative stress in STZ-induced diabetic rats (23). Brazilian propolis extract (100 and 300 mg/kg, PO) treatment to 15% fructose-treated rats for eight weeks significantly decreased the plasma level of insulin and body weight, without affecting blood glucose and total cholesterol levels (24).
On the basis of these data, propolis did not counteract STZ effects. Propolis was administered over a short-term to animals and possibly its administration over a longterm might have been more efficient. Before establishing a strategy using this bee product, it is necessary to know under which conditions it may promote health.
Further assays are necessary to investigate the ideal concentrations, period of administration and chemical composition of propolis samples, in order to explore its therapeutic potential to diabetic individuals. 
CONCLUSIONS
Ethanolic extract of propolis (10 mg/kg and 90 mg/kg) administration for seven days to STZ-induced diabetic rats did not influence the glycemia, as well as the body weight, chow and water intake, and urine volume. FFA levels were significantly decreased at the 21 st day in the group P10. However, even when some alterations were significant, it may not be attributed to propolis treatment, but to the diabetes condition.
